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Background Spontaneous coronary artery dissection (SCAD) is an uncommon cause of acute coronary syndrome in younger females
with no pre-existing history of coronary artery disease. Recurrent SCAD is common after a first episode and can involve
the same coronary artery or present as a new dissection unrelated to the initial lesion. Current recommendations advise
for a conservative approach in the absence of haemodynamic compromise and flow limitations. Conversely, there are no
clear guidelines for the management of early recurrent SCAD.
...............................................................................................................................................................................................................
Case summary A 52-year-old woman with history of obesity, asthma, and prediabetes presented with chest pain and electrocardiogram
(ECG) showing inferior wall ST-elevation myocardial infarction (STEMI). Coronary angiography revealed proximal right
coronary artery (RCA) dissection and distal left anterior descending artery (LAD) dissection, while left ventriculogram
showed Takotsubo cardiomyopathy (TC). Angiography revealed no flow limitations so conservative management was pur-
sued. She returned within a couple of days with recurrent chest pain and ECG showing similar findings of inferior STEMI.
Repeat angiography confirmed progression of the proximal RCA SCAD with resolution of distal LAD SCAD. Since flow
through the distal RCA was still preserved, conservative medical management was continued. She presented a third time
for palpitations only and another repeat coronary angiogram showed healing RCA SCAD.
...............................................................................................................................................................................................................
Discussion Management of early recurrent SCAD continues to be a clinical dilemma. In addition, our patient had features of TC
which shares a similar clinical risk factor profile with SCAD thus it may be prudent to further investigate for TC in
patients presenting with SCAD and have suggestive features of TC on history and echocardiography.
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Learning points
• Spontaneous coronary artery dissection (SCAD) is an uncommon presentation of acute coronary syndrome in younger females and is usu-
ally managed conservatively.
• Management of early recurrent SCAD is challenging since there are no clear guidelines.
• Spontaneous coronary artery dissection and Takotsubo cardiomyopathy (TC) share a similar risk profile and it may be prudent to consider
screening all newly diagnosed SCAD patients for TC with suggestive clinical and echocardiographic features.
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Introduction
Spontaneous coronary artery dissection (SCAD) is an uncommon
clinical entity seen typically in younger females with no known history
of underlying coronary artery disease.1 It is defined as non-iatrogenic
epicardial coronary artery dissection not associated with atheroscler-
osis or trauma. Myocardial injury in SCAD results from coronary ar-
tery obstruction secondary to intimal disruption or intramural
haematoma formation. The aetiology is hypothesized to be multifac-
torial from a combination of underlying and acquired arteriopathies,
genetic factors, hormonal effects, and systemic inflammatory diseases
in combination with underlying stressors and environmental precipi-
tants.2 The presentation can be variable with associated acute coron-
ary syndrome (ACS), ventricular arrhythmias, or sudden cardiac
death with high mortality in the acute stages.3 Recurrent SCAD is
relatively common and described as either an extension of the pri-
mary dissection in the acute phase or a new dissection unrelated to
the primary lesion. Incidence of recurrent SCAD has been reported
up to 30% at 4–10 years of follow-up.1,2,4
Takotsubo syndrome or cardiomyopathy (TC) can present with
chest pain or dyspnoea along with ST elevation and rise in cardiac
biomarkers mimicking ACS.5 Spontaneous coronary artery dissection
and TC are two distinct and mostly unrelated non-atherosclerotic
causes of myocardial infarction. One of the proposed mechanisms
for SCAD common to TC are hormonal effects and sympathetic
stimulation associated with a stressful event.6 There are case reports
and case series where coexistence of SCAD and TC were
reported.7,8
We present a unique case of SCAD with features of TC who later
developed recurrent SCAD. At present, there is expert consensus
but no guidelines for the management of SCAD.9 The management
of recurrent SCAD is controversial and posed a bigger dilemma for
our patient with recent TC.
Timeline
Case presentation
A 52-year-old woman, gravida 2, para 2, with history of obesity,
asthma, and prediabetes presented to the emergency department
with complaints of chest pain. Her mother passed away 3 days prior
to her presentation. During the funeral, she reported left-sided chest
pain which spontaneously resolved but reappeared later in the even-
ing. It was described as substernal chest tightness, 6/10, non-radiating
with no aggravating or relieving factors. Her vital signs included blood
pressure 151/83, heart rate 73, respiratory rate 18/min, and she had
normal physical examination. An electrocardiogram (ECG) on pres-
entation showed ST-segment elevation in inferior leads with recipro-
cal changes in lateral leads (Figure 1A). Troponin T and CPK were
elevated and peaked to 3.90 ng/mL (<0.03 ng/mL) and 1938 U/L (24–
173 U/L), respectively during hospitalization. Emergency coronary
angiography (CA) revealed Type 1 SCAD of the proximal right cor-
onary artery (RCA) and long segment narrowing consistent with
Type 2b distal left anterior descending artery (LAD) SCAD (Figure
1B–D). Given the presence of thrombolysis in myocardial infarction
(TIMI) 3 flow through the RCA, conservative medical management
was pursued. Left ventriculogram (LVgram) (Figure 2) revealed evi-
dence of TC with apical akinesis, anterolateral hypokinesis, and infer-
obasal hyperkinesis, and a transthoracic echocardiogram (TTE)
confirmed the same. Transthoracic echocardiogram showed ejection
fraction 50–55% and no mitral regurgitation or left ventricular out-
flow tract obstruction. Repeat ECG’s the following day showed reso-
lution of ST elevation. She remained chest pain free and was
discharged on maximal medical therapy with dual antiplatelet agents,
beta-blocker (BB), and high-dose statin.
The patient returned to the hospital 2 days post-discharge with a
similar presentation of persistent chest pain with ST elevation in in-
ferior leads (Figure 3A) and elevated troponin of 0.958. Repeat CA
revealed progression of proximal RCA dissection (Type 1 Saw, Figure
3B and C), while the distal LAD dissection showed near complete
resolution (Type 2b, Figure 4). Since TIMI 3 flow was still present in
the distal RCA it was decided to continue medical management.
3 days before
hospitalization
Motder passes away.
Initial presentation Chest pain during her mother’s funeral. Electrocardiogram showing inferior ST elevation and increased cardiac biomarkers.
Angiogram shows spontaneous coronary artery dissection (SCAD) of the right coronary artery (RCA) and distal left anterior
descending artery (LAD). Left ventriculogram showed Takotsubo cardiomyopathy. Thrombolysis in myocardial infarction 3
flow in vessels so managed conservatively.
Day 3 Patient discharged home on medical therapy.
Day 5 Recurrence of chest pain with elevated biomarkers and repeat ST elevation in inferior leads. Repeat angiogram showing pro-
gression of RCA and resolution of distal LAD SCAD. Thrombolysis in myocardial infarction 3 flow still present.
Day 7 Patient discharged home on medical therapy.
Day 14 Palpitations as an outpatient. Holter monitoring reveals occasional ectopic ventricular beats.
Day 15 Patient hospitalized for ongoing palpitations. Repeat angiogram shows a well healing RCA SCAD.
2 H.U. Ghafoor et al.
D
ow
nloaded from
 https://academ
ic.oup.com
/ehjcr/article-abstract/4/1/1/5732849 by M
edical C
enter Library user on 13 M
arch 2020
Figure 1 (A) Initial electrocardiogram on presentation to the emergency department. (B) Spontaneous right coronary artery dissection in left an-
terior oblique view. (C) Spontaneous right coronary artery dissection in right anterior oblique view. (D) Distal left anterior descending coronary dis-
section on left anterior oblique view.
Figure 2 Takotsubo’s cardiomyopathy on left ventriculography in (A) diastole and (B) systole during first coronary angiogram.
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..Repeat TTE suggested improvement in inferobasal and resolution of
apical hypokinesis. Given her ongoing medical stability, she was dis-
charged home. After 1 week, she complained of palpitations and a
24-h Holter monitor was ordered in the outpatient setting, revealing
occasional ectopic ventricular beats but there was no ventricular ar-
rhythmia. Since her palpitations worsened, she was readmitted to the
hospital. She underwent another CA which showed evidence of a
well healing RCA SCAD (Type 1 Saw, Figure 5). Patient continues to
be asymptomatic during her last 1 month of follow-up.
Discussion
Spontaneous coronary artery dissection is an uncommon presenta-
tion for ACS seen mostly in younger women. There are a few
reported cases in medical literature of SCAD presenting with TC.
We present a unique case of recurrent SCAD associated with prior
TC, posing a significant management dilemma.
Based on angiographic characteristics, the Saw classification for
SCAD has now been commonly adapted (Table 1).10 Conservative
medical management is the mainstay of therapy in treating stable
patients with SCAD.3 A review of the existing literature suggests that
healing of SCAD is time dependent.10 For our patient, the mild Type
2b distal LAD dissection had near complete resolution with conser-
vative management but the Type I proximal RCA lesion progressed
with extension of the dissection. Intracoronary imaging including
intrasvascular ultrasound or optical coherence tomography was not
performed to avoid further propagation of the dissection. However,
blood flow was preserved, prompting us to continue medical man-
agement. A third CA on her final hospitalization confirmed the RCA
Figure 3 (A) Repeat electrocardiogram on her second presentation to emergency department. (B) Progression of right coronary dissection on se-
cond coronary angiography in left anterior oblique view. (C) Progression of right coronary dissection on second coronary angiography in right anter-
ior oblique view.
4 H.U. Ghafoor et al.
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SCAD was healing well. The timeline for resolution of the RCA
SCAD was as expected adding credence to our decision to pursue
conservative management in the absence of flow limitations.
A recent single-centre study by Saw et al.11 noted that BB use was
associated with lower risk of recurrent SCAD. Unfortunately, our pa-
tient developed recurrent SCAD despite being on BB therapy. She
didn’t have any family history of SCAD, neither was she on oral
contraception or hormone replacement therapy. In addition, the use
of implantable bioresorbable vascular scaffold (BVS) has been
reported in SCAD but is no longer available.12 A dual approach has
been proposed for the management of SCAD involving BVS implant-
ation with conservative management based on vessel diameter and
haemodynamic features.12 Some authors have suggested percutan-
eous coronary intervention (PCI) as a first-line treatment in the pres-
ence of ongoing ischaemia and haemodynamic instability.12
Nonetheless, PCI was found to be associated with high rates of com-
plications including propagation of the dissection flap, intramural
haematoma formation, and technical challenges limiting placement of
the wire into the true lumen.1 There have been instances where cor-
onary artery bypass surgery was done for the treatment of
SCAD.13,14 In lieu of the challenges involved, Buccheri et al.15 pro-
posed a scoring system to diagnose and treat SCAD.
Conclusion
Management of recurrent SCAD continues to be a challenging given
the absence of specific guidelines or even expert consensus.
Although conservative management is the standard of care for a first
presentation, management of early recurrent SCAD is not clearly
defined. This is likely in part due to the limited clinical experience.
Further case series or registries to evaluate outcomes in early recur-
rent SCAD are necessary to formulate guidelines for management.
In addition to SCAD, our patient had features suggestive of TC
based on the LVgram and echocardiographic findings though subse-
quent imaging showed resolution of TC. Furthermore, SCAD and
TC share a similar risk profile presenting in healthy young females
with concomitant significant stressors. Thereby, in conclusion, it may
be prudent to consider screening all newly diagnosed SCAD patients
for TC with suggestive clinical and echocardiographic features.
Figure 5 Healing dissection of right coronary artery on third angiogram in two views.
Figure 4 Healed distal left anterior descending dissection on se-
cond coronary angiogram in left anterior oblique view.
Recurrent spontaneous coronary artery dissection 5
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Table 1 Saw classification of spontaneous coronary
artery dissection
Type Angiographic characteristics
Type 1 Multiple lumen and contrast staining of the arterial wall
Type 2a Stenosis of artery with abrupt change in vessel caliber,
typically >20 mm not involving angiographic tip of
vessel
Type 2b Stenosis of artery with abrupt change in vessel caliber,
extending to angiographic tip of vessel
Type 3 Mimics atherosclerosis
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